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Ammo Acid 


Codon 


Pne 


uyu, uuc 


Ser 


UCU, UCC, UCA, UCG, AGU, AGC 


Tyr 


UAU, UAC 


Cys 


UGU, UGC 


Leu 


UUA, UUG, CUU, CUC, CUA, CUG 


Tip 


UGG 


Pro 


CCU, CCC, CCA, CCG 


His 


CAU, CAC 


Arg 


CGU, CGC, CGA, CGG, AGA, AGG 


Gin 


CAA,CAG 


He 


AUU, AUC, AUA 


Tfar 


ACU, AGC, ACA, ACG 


Asn 


A ATT A A 

AAU, AAC 


Lys 


• AAA A A 1 

AAA,AAG 


Met 


AUG 


Val 


GUU, GUC, GUA, GUG 


Ala 


GCU, GCC, GCA, GCG 


Asp 


GAU, GAC 


Gly 


GGU, GGC, GGA, GGG 


Glu 


GAA.GAG 
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Original Exemplary Preferred 

Residue Substitutions Substitutions 

Ala (A) yal;leu; i|e val 

Arg(R) lys; gin; asn lys 

Asn(N) gin; bis; lys; arg gm 

Asp(D) glu glu 

p Cys(C) ser ser 

| Gln(Q) asn asn 

Glu(E) asp asp 

y, Gly (G) pro pro 

jjj His(H) asn; gin; lys; arg arg 

» lie (I) leu; val; met; ala; phe leu 

J| norleucine 

Leu(L) norleucine; ile; val; met; ile 

§ ala; phe 

^ Lys(K) arg; gm; asn arg 

Met (M) leu; phe; ile leu 

Phe(F) leu; val; ile; ala leu 

Pro (P) gly gly 

Ser(S) thr thr 

Thr(T) ser ser 

Trp(W) tyr tyr 

Tyr(Y) trp; phe; thr, ser phe 

Val (V) ile; leu; met; phe; ala; leu 

norleucine 
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gatgtggaaactgctgcccgccgcgggcc 



"cggcacgaggcgcggttgcacg^ 

aatgatcagtcgatcagccgaaatcatgctgtgttaactgctaacttttctgtaaccaacctgagtcaaac^ 

ccctgtattgacattaaaagataattc 
ctttgaagtcgggggatggtattactt 



cggc.gg^g»g.«<a=M*c«gacttttg««»gcg^^ 

aatgatcagtc 
ccctgtattga 
ctttgaagtcg 
tcttcttgttt 



ttttggagtgtttggaagtaaattcagaatagagtatgagcctttggttgcatgc 
tgctttaaatcaagctatattgcaacttggaggatttactgtaaacaattg 



ccctatattgacatta^ 

ctttgaagtcgggggatggt 
tcttcttgtttagatgtctc 
gacagaagaatgcactcacc 



ggttgataacagaagagaatgaagaagaacataatttctttttggctccggg^^ 

:tcc 
jaaa 
lace 

aatcaaagtctccaawtggaacaaaaattcagaatgctttcacaagacgcacccactgtaaa 



aactcacagaccttaattcctgactgtcagaagaaatggattcagtcaataatggatatgctccaaaggcaa^ 

-tattcctgaagcagaaattggattggc 
icaggattaaagacaacaactccaggac 
ccagtgaacactacaacatacgtagctgacacaga^ 



^^..M-rctoaaacaaaaattggattggcggtgattttcatgactacaaagaattactgtgatcctcagggccatccca 
gtacaggattaaagacaacaaccccaggac^aaa ^ ^ M „ M „ A * ftcat gggatttgagtgaaaggccaaaaga 



^ gctctaataataatagtatggtatcaaatactttggctaagatgagaatcccaaactatcagctttcaccaactaaattg 
W ccaagtataaataaaagtaaagatagggcttctcagcagcagcagaccaactcscatcagaaactactttcagccgtctac 
W C aaaaaaagggaaagggatgaagaaaatcaagaaatgtcttcatgcaaatcagcaagaatagaaacgtcttgttctcttt 
SJ tagaacaaacacaacctgctacaccctcattgtggaaaaataaggagcagcatctatctgagaatgagcctgtggacaca 
U aactcagacaataacttatttacagatacagatttaaaatctattgtgaaaaattctgccagtaaatctcatgctgcaga 
H aaagctaagatcaaataaaaaaagggaaatggatgatgtggccatagaagatgaagtattggaacagttattcaaggaca 
W caaaaccagagttagaaattgatgtgaaagttcaaaaacaggaggaagatgtcaatgttagaaaaaggccaaggatggat 
W atagaaacaaatgacactttcagtgatgaagcagtaccagaaagtagcaaaatatctcaagaaaatgaaattgggaagaa 
* acgtgaactcaaggaagactcactatggtcagctaaagaaatatctaacaatgacaaacttcaggatgatagtgagatgc 
Q ttccaaaaaagctgttattgactgaatttagatcactggtgattaaaaactctacttccagaaatccgtctggcataaat 
S gatgattatggtcaactaaaaaatttcaagaaattcaaaaaggtcacatatcctggagcaggaaaacttccacacatcat 
tggaggatcagatctaatagctcatcatgctcgaaagaatacagaactagaagagtggctaaggcaggaaatggaggtac 
j * aaaatcaacatgcaaaagaagagtctcttgctgatgatctttttagatacaatccttatttaaaaaggagaagataactg 
45 a gg a ttttaaaaagaagccatggaaaaacttcctagtaagcatctacttcaggccaacaaggttatatgaatatatagtg 
Q tatagaagcgatttaagttacaatgttttatggcctaaatttattaaataaaatgcacaaaactttgattcttttgtatg 
U taacaattgtttgtyctgttttcaggctttgtcattgcatctttttttcatttttaaatgtgttttgtttattaaatagt 
taatatagtcacagttcaaaattctaaatrtacgtaaggtaaaggactaaagtcacccttccaccattgtcctagctact 
tggttcccctcagaaaaaaattcatggatactcatttcttatgratctttccagggatttttgagtcctattcaaattcc 
tatttttaaataatttcctacacaaatgatagcataacatatgcagtgttctacaccttgcttttttacttagtaagatt 
aaaaattataggaatatcaatataatgtttttaatattttttcttttccattatgctgtagtcttacctaaactctggtg 
atccaaacaaaatggcttcagtggtgcagatgtcacctacatgttattctagtactagaaactgaagaccatgtggagac 
ttcatcaaacatgggtttagttttcaccagaatggaaagacctgtacccctttttggtggtcttactgagctgggtgggt 
gtctgttttgagcttatttagagtcctagttttcctacttataaagtagaaatggtgagattgttttctttttctacckt 
aaagggagatggtaagaaacaatgaatgtcttttttcaaactttattgacaagtgattttcaagtctgtgttcaaaaata 
tattcatgtacctgtgatccagcaagaagggagttccagtcaagagtcactacaactgattagttgtttagagaatgaga 
aatggaacagtgaggaatggaggccatatttccatgacttcccttgtaaacagaagcaacagaagggacaagaggctggc 
ctctacatcactctcaccttccaaatcttgtggaagtgcatctacttgccagaaccaaattaacttacttccaagttctg 
gctgcttgcaggtggaactccagctgcaagggagttagggaaatgaaggtctttttttaaaagcttctcagccttcctag 
ggaacagaaattgggtgagccaatctgcaatttctactacaggcattgagaccagttagattattgaaatattatagaga 
gttatgaacacttaaattatgatagtggtatgacattggatagaacatgggatactttagaagtagaattgacagggcat 
attagttgatgaaatggagtcatttgagtctyttaatagccatgtatcataattaccaagtgaagctggtggaacatatg 
gtctccattttacagttaaggaatataatggacagattaatattgttytctgtcatgcccacaatccctttctaaggaag 
actgccctactatagcagtttttatatttgtcaatttatgaatataatgaatgaggagttctggtacctcctgtctttac 
aaatattgggtgttgtccagtatttttccctttttaaccmttcccaattcgggtgtgtaggtggatgtttccatttgggt 
tttaatttgtatatccctgatagctataattgggtcatagaaattctttatacattctagatgcaagtctcttgycggat 
atacgtattgagatattacacctagtctgtggcttgactgttttctttatgtcttttgatgaatagaagttttaaatttt 
gacaaggtcaaatttatttttttcttttgtttgatattttttctctccaatttaaccccaagatttcagatattctgctc 
tattatataaactttatatttttatatttgtgatctaccttgaattgatatgtatgttgtgaattatggatcagggttct 
ttttttcccccatacaa gtatccagtcattgtaacactgtttattgaaagaattatcctttcctcattaaattaccttgc 
caatt^gtaaaaaatcaattaaccatrmarnimmrrrggatccactagttctagagcggc 
get 

fig. H 
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PRDTEIN 



Ml^LLPAAG t AGGEPYKLLTGVEYVVGRKNCAILIENDQS I SRNHAVLTANFSVTNLSQTDEI PVt/TLKDNSKYGTFVNE 

EKMQNGFSRTLKSGTCITFGVFGSKFRIEYEPLVACSSC^ 

TIGALICGRPIVKPEYFTEFLKAVQSKKQPPQIESFYPPI^EPSIGSK^ 

AVVFGGGEAIUilTEE^EEHNFPLAPGTCVVDTGITNSQ^ 

NYCDPQGHPSTGIJCTTTPGPSLSQGVSVDEKI^PSAPVOT 

PTVKESCKTSSNNNSMVSNTTAKMRIP 

ARIETSCSLLEQTQPATPSLWKNKEQHLSENEPVDTNSDNNLFTDTDLKSIVKNS 
EVLEQLFKDTKPEI^IDVKVQKQ^ 
DKLQDDSEMLPKKLIJUTEFRSLVIKNSTSR^ 
EWLRQEMEVQNQHAKEESLADDLFRTOPYI>KRRR . 
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